Triplet-state detection of labeled proteins using fluorescence recovery spectroscopy.
The experimental procedures for detecting the triplet states of chromophores in solutions (cuvettes) by fluorescence recovery spectroscopy (FRS) are described in detail, together with applications in studies of protein structure and protein-cell interactions in the microsecond to millisecond time domain. The experimental configuration has been characterized by measuring the emission intensities and anisotropies of eosin and erythrosin immobilized in poly(methyl methacrylate). The fluorescence data are compared with those from phosphorescence emission measurements and with theoretical predictions. Triplet-state lifetimes were obtained in 5 mM phosphate buffer, pH 7.0, of concanavalin A labeled with eosin, tetramethylrhodamine, and fluorescein and of alpha 2-macroglobulin labeled with the first two probes. In the case of labeled concanavalin A, iodide quenching measurements gave bimolecular rate constants of approximately 10(9) M-1 s-1. The usefulness of FRS for studying protein-cell interactions is exemplified with eosin-labeled concanavalin A bound to living A-431 human epidermoid carcinoma cells. Finally, the advantages and disadvantages of the technique are compared to those of the alternative phosphorescence emission method.